Pleckstrin induces cytoskeletal reorganization via a Rac-dependent pathway.
Pleckstrin homology (PH) domains are present in over one hundred signaling molecules, where they are thought to mediate membrane targeting by binding to phosphoinositides. They were initially defined at the NH(2) and COOH termini of the molecule, pleckstrin, a major substrate for protein kinase C in platelets. We have previously reported that pleckstrin associates with the plasma membrane, where it induces the formation of villous and ruffled structures from the surface of transfected cells (1). We now show that overexpression of pleckstrin results in reorganization of the actin cytoskeleton. This pleckstrin effect is regulated by its phosphorylation and requires the NH(2)-terminal, but not the COOH-terminal, PH domain. Overexpression of the NH(2)-terminal PH domain alone of pleckstrin is sufficient to induce the cytoskeletal effects. Pleckstrin-induced actin rearrangements are not inhibited by pharmacologic inhibition of phosphatidylinositol 3-kinase, nor are they blocked by co-expression of a dominant negative phosphatidylinositol 3-kinase. The cytoskeletal effects of pleckstrin can be blocked by co-expression of a dominant negative Rac1 variant, but not wild-type Rac and not a dominant negative Cdc42 variant. These data indicate that the NH(2)-terminal PH domain of pleckstrin induces reorganization of the actin cytoskeleton via a pathway dependent on Rac but independent of Cdc42 and phosphatidylinositol 3-kinase.